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(54) Lockbolt and method for wiping material from a ioclcbolt Joint 

(57) Tlie present invention relates to a lockbolt (20) 
and a method for installing a lockbolt (20) that removes 
a coating, such as a sealant that has inadvertently 
flowed into a hole (24) into which the lockboK (20) is to 
be installed. The lockbolt (20) and method prevent a 
coupling surface (28) of the lockbolt (20) from being 
contaminated by the coating. 
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Description 

Bactcoround of the invention 

1. Field of the Invention 

[0001 ] The present invention relates to a locklx>lt and, 
more particularly, to a lockbolt that displaces unwanted 
material during its installation. 

g Background information 

[0002] jjockboHs are commonly used where high- 
strength fasteners are required, such as aircraft fuel 
tanks and airaaft cabins. Typically, a lockbolt collar is 
provided for use with a lockbolt 100, shown in Fig. 1. 
The collar is slid over that portion of the lockbolt which 
extends through overlapped plate-lit^ members. When 
the collar is properly swaged to mate with the fockbolt. 
the resulting lockbolt joint provides a reliable, high- 
strength fastener for the members. 
[0003] Recently, viscous material, such as a sealant, 
has been applied to fay-surfaces of the plate-like mem- 
bers to reduce the potential of any corrosion forming 
between the plate-like members. The sealant is typically 
applied at a thickness of .003 to .005 inches. When 
such a significant amount of sealant is used, it causes a 
ring of the sealant to form inside any prepared holes 
within the plate-like members (i.e. lap splices), espe- 
cially when the members are squeezed together. When 
the lockbolt 100 is passed through one of the prepared 
holes, swaging threads 102 on the lockbolt 100, which 
are designed to engage the lockbolt collar, often 
become contaminated with the sealant Once contami- 
nated, the swaging threads 102 must be properly 
cleaned by a mechanic prior to mating the lockbolt collar 
to the lockbolt 100. This process is tedious and time- 
consuming, increasing the workload on all the mechan- 
ics that are installing the lockboits 100. If the swaging 
threads 102 of the lockboits 100 are not properly 
cleaned prior to swaging the collar onto the fockbolt 100. 
then the resulting joint is considered defective and the 
collar is renK)ved by force and the lockbolt 100 and the 
collar replaced. 

[0004] Accordingly, for the foregoing reasons, there is 
a need in the fastening art for an apparatus and method 
that eliminates the need to dean the swaging threads of 
a lockbolt prior to swaging a collar onto the lockbolt after 
the lockbolt has been inserted into a contaminated 
area. 

Summary of the Invention 

[0005] In one aspect, the present invention is directed 
to a hole-cleaning lockbolt that removes unwanted coat- 
ing flowing from inner surface of a workplace treated 
with the coating into a bore within the workpiece. The 
lockbolt includes a shank for extending through and fit- 



ting snugly in tiie bore, a head adjacent to tiie shank for 
preventing nx>vement of the lodMbolt within the bore in 
one direction, and a plurality of annular swaging 
grooves adjacent to the shank on a side of the shank 

5 opposite to tiie head for coupling with a lock collar used 
to fasten the lockbolt to tiie workpiece. The lockbolt also 
includes a pintail located at an end of the lockbolt oppo- 
site to the head and designed to be removed after ttie 
swaging grooves have been coupled witii the lock collar. 

10 a break pin area located between tiie swaging grooves 
and the pintail for assisting in a removal of the pintail 
from the lockbolt. and an 0-ring positioned t>etween the 
end of the lockbolt opposite to the head and the swaging 
groove. The 0-ring has a diameter larger than a diame- 

75 ter of tiie shank such that it will wipe away tiie unwanted 
coating within the bore and preventing the unwanted 
coating from reaching the swaging grooves. 
[0006] In anoUier aspect, tiie present invention is 
directed to a locM)oit joint including a first wori^lece 

20 having a first aperture and coated on a side witii a seal- 
ant and a second workpiece having a second aperture 
and coated on a side with the sealant, the coated side of 
tiie second workpiece being pressed into adjacent jux- 
taposition with the coated side of the first workpiece 

2S such tiiat the first aperture is aligned with the second 
aperture. The joint also includes a hole-cleaning lock- 
bolt having a shank for extending tiirough and fitting 
snugly in the first and second aperture, a plurality of 
annular grooves adjacent to the shank and projecting 

30 outwardly beyond an uncoated surface of the second 
workpiece, and means for cleaning sealant that ffowed 
from tiie coated side of tiie first and second workpiece 
into tiie first and second aperture. The joint further 
includes a lock collar swaged about the plurality of 

35 annular grooves, the plurality of annular grooves being 
free from any of the sealant applied to tiie first arxJ sec- 
ond workpiece. 

[0007] In yet another aspect, the present invention is 
directed to a metiiod for installing a lockt>olt, having a 

40 head, a shank, a break-pin area, and a pintail, and a 
plurality of swaging grooves, into a hole through two 
workpieces containing viscous matter to prevent the vis- 
cous matter from contaminating the plurality of swaging 
grooves. The method includes tiie step of installing an 

45 0-ring around tiie circumference of the lockbolt at a 
point between tfie break-pin area or the pintail. The O- 
ring has an external diameter that exceeds the shank of 
the todtelt. The method also includes tiie steps of 
coating a selected surfece of each of the two work- 

so pieces witii the viscous matter, pressing tiie selected 
surface of each of the two workpieces together, which 
causes excess amounts of the viscous matter to seep 
into tiie hole through the two workpieces, inserting the 
lockbolt into the hole, and saaping away nfX)St of tiie 

55 excess amounts of viscous matter from the hole with tiie 
Oring. which is installed on the lockbolt. 
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^ DescrlDtfon of the Drawings 

[0008] 

Fig. 1 shows a side view of the prior art lockbolt; 

Fig. 2A shows a side view of a lockbolt with a collar 
wiping ring according to a first embodiment of the 
present invention; 

Fib. 2B shows a side view of the locMx)lt with the 
collar wiping ring on an installation according to the 
first embodiment; 

Fig. 2C shows a side view of the lockbolt installed in 
a bore of the installation having extruded sealant 
ahead of its swaging rings according to the first 
embodiment; 

Fig. 2D shows a side view of the lockbolt with a pin- 
tail cleaned of the extruded sealant; 

Fig. 2E shows a side view of the lockbolt with a col- 
lar installed thereon according to the first embodi- 
ment; 

Fig. 2F shows a side view of the lockbolt and the 
collar with the pintail broke and the swaging com- 
plete according to the first embodiment; 

Fig. 3A shows a side view of a lockbolt with an addi- 
tional groove according to a second embodiment of 
the present invention; 

Fig. 3B shows a side view of the lockbolt with a wip- 
ing ring installed in the additional groove according 
to the second embodiment; and 

Rg. 3C shows a side view of the lockbolt with a col- 
lar swaged thereon and a pintail extracted after 
Installation having the wiper ring according to the 
second embodiment. 

Detailed Description of the Invention 

[0009] Referring to Rgs. 2A - 2F. a wiper lockbolt 20 
includes an 0-ring 22 that removes excess material, 
such as sealant, within a bore 24 within first and second 
lap splice members 26A and 26B before the material 
can cover and contaminate swaging grooves 28. which 
are normally coupled to a swaging collar 30 during the 
installation of the lockbolt 20. The only contaminated 
portion of the loddx)lt 20 is a pintail portion 32 which is 
broken off and easily disposed of. The 0-ring 22 elimi- 
nates or significantly reduces the time required for a 
mechanic to clean the lockbolt 20 of tiie undesriable 
material prior to swaging the swaging collar 30 to tiie 
swaging grooves 28, thereby reducing man-hours 



required to perform the task of lockbolt installation. 
[001 0] According to a first embodiment of the present 
invention, as shown in Figs. 2A - 2F, the lockbolt 20 
includes a head 34. a shank 36 extending from tfie head 

5 34, and adjacent the swaging grooves 28. The 0-ring 22 
is installed on a pin-break area 38 of the bolt 20 outside 
of the swaging grooves 28 and inside of the pintail 32, 
which is at an end opposite to tiie head 34. An external 
diameter of tiie 0-ring 22 is preferably several thou- 

10 sandttis of an inch larger than a diameter of tiie shank 
35, and also several thousandttis of an inch larger than 
an inside diameter of the swaging collar 30. 
[001 1 ] The lockbolt 20 is preferably a protruding head 
or lOO"" countersink titanium lockbolt that does not use 

15 a countersink. 

[0012] The method for installing the lockbolt 20 
according to the first embodiment proceeds as follows. 
Initially, the 0-ring 22 is installed on the break-pin area 
38 of tiie lockbolt 20, as shown in Fig. 2A. The break-pin 

20 area 38 is approximately midway along the length of the 
k>ckbolt 20. Alter tiie bore 24 has been prepared, inside 
surfcices of the first and second lap splfoe members 26A 
and 268, respectively, are coated with a fay-surface 
sealant to a deptii of .003 inches to .005 inches. The 

25 sealant is used to prevent corrosion. Then the first and 
second lap splice members 26A and 268 are pressed 
togetiier, tiiey extrude any excess amount of tiie scant 
Into the prepared bore 24. 

[0013] Next, as shown in Fig. 2B. tiie lockbolt 20 is 
30 installed into the bore 24 with the O-ring 22 positioned 
to enter the bore 24. As ttie 0-ring 22 is forced ttirough 
the bore 24, it wipes out most of tiie excess sealant 
tiierein and deposits in on tiie pintail portion 32 of tiie 
lockbolt 20, as shown in Rg. 2C. Once tiie 0-ring 22 has 
35 passed tiirough tiie bore 24, most, if not all, that sealant 
is forward of tiie swaging grooves 28. 
[0014] Next, tiie pintail portion 32 of tiie lockbolt 20 is 
cleaned to remove the excess sealant, as shown in Fig. 
2D. Since tiie sealant is only on the pintail portion 32, 
40 cleanup is signiftoantiy reduced, and less solvents are 
consumed to perform tiie cleanup operation on the kx^- 
bolt 20. 

[001 5] Next, tiie swaging collar 30 is slid onto tiie lock- 
bolt 20 so it is snug against the second lap-splice mem- 

45 ber 268. as shown in Fig. 2E. Even if tiie pintail portion 
32 was not cleaned in the previous step, tiie 0-ring 22 
wouM wipe any sealant from the Inner surface of the 
swaging collar 30 that might have inadvertently been 
picked up from the pintail portion 32. The swaging collar 

50 30 is then swaged onto the swaging portion 28 of tiie 
lockbolt 20, as is known in the art, and described in U.S. 
Patent No. 4.768.910. incorporated herein by reference. 
When the swaging is complete, the pintail portion 32 is 
broken off using a sharp force ttiat disturbs tiie O-ring 

55 22 situated in tiie finished collar 30, as shown in Rg. 2F. 
[001 6] As discussed above, tiie 0-rihg 22 is stretched 
over tiie break pin area 38 of ttie lockbolt 20. Because 
ttie break-pin area 38 reduces in diameter after the 
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swaging process, the 0-ring 22 has a tendency to fall off 
when the pintail portion 32 is broken off. If the 0-ring 22 
remains adjacent to the finished collar 30. then it can be 
easily identified and removed. The 0-ring 22 is easily 
identified because it is black, while the lockbott 20 tends $ 
to have a silver coloring. 

[0017] In a second embodiment, the lockbolt 20 is 
modified, as shown in Rg. 3A, to include a wiper groove 
40. The wiper groove 40 is preferably positioned on the 
pintail portion 32 of the lockbolt 20. Even more prefera- io 
ble Is to position the wiper groove 40 on to a point 
between 12/16 to 15/16 of the length of the pintail por- 
tion 32, away from the broken pin area 38. The wiper 
groove 40 Is sized to accommodate the O-ring 22, as 
shown in Fig. 3B. The positioning of 0-ring 22 at the far is 
end of the pintail portion 32 of the lockbolt 20 effectively 
eliminates cleanup of expended 0-rings 22 after the 
sv^ging collars 30 are swaged and the pintail portion 32 
is broken off, as shown in Fig. 3C. This provides signifi- 
cant benefit, in that an accumulation of the used unre- 20 
covered 0-rings 22 could inadvertently block critical 
systems being worked. Further, the position of the wiper 
groove 40 guarantees that the fracture at the desig- 
nated brake pin area 38 will not be affected by the O- 
ring22. 2S 
[0018] The present invention provides the unique 
advantage of a fastener that cleans out excess material 
in a bore quickly and simply while it is being positioned, 
thereby reducing the number of man hours required to 
install a lockbolt assembly. ^ 
[001 9] While the detailed description above has been 
expressed in terms of specific examples, those skilled in 
the art will appreciate that many other configurations 
could be used to accomplish the purpose of the dis- 
closed inventive apparatus. Accordingly, it will be appre- 35 
dated that various equivalent modifications of the 
above-described embodiments may be made vtnthout 
departing from the spirit and scope of the invention. 
Therefore, ttie invention is to be limited only by tiie fol- 
lowing claims. ^ 
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to fasten ttie locMx>lt to tiie woripece; 

a pintail located at an end of tiie lockbolt oppo- 
site to said head and designed to be removed 
after said swaging grooves have been coupled 
to the lock collar; 

a break pin area located between said swaging 
grooves and said pintail where saM pintail dis- 
engages from the lockbolt; and 

an 0-ring positioned between the end of tiie 
lockbolt opposite to said head and said mag- . 
ing groove, said 0-ring having an external 
diameter larger than a diameter of said shank 
such that it will wipe away the unwanted coat- 
ing within the bore and preventing tiie 
unwanted coating from reaching said swaging 
grooves. 

2. The lockbolt according to claim 1 wherein said O- 
ring is positfoned around saki break pin area. 

3. The lockbolt according to claim 1 wherein ttie exter- 
nal diameter of sakJ O-ring is larger in diameter 
than an internal diameter of the lock collar. 

4. The lockbolt according to claim 1 wherein said O- 
ring is at least tiiree thousandtii of an Inch greater in 
diameter tiian a diameter of sakI shank. 

5. The lockbolt according to daim 1 wherein said pin- 
tail further comprises a wiper groove formed therein 
and sized to accommodate an internal circumfer- 
ence of said O-ring which is positioned thereon. 

6. TTie lockbolt according to daim 5 wherein sakJ 
wiper groove is positioned at a point between 12/16 
to 15/16 of a length of said pintail away from saki 
break pin area. 



Claims 

1. A hde-cleaning lockbolt that removes unwanted 
coating flowing from an inner surface of a work- 4S 
piece treated with the coating into a bore or coun- 
tersink within the workpiece. sakJ locM3olt induding: 

a shank for extending ttirough and fitting snugly 
in the bore; so 

a head adjacent to saki shank for preventing 
movement of the locMx>lt in one direction witt^n 
ttie bore; 

ss 

a plurality of annular swaging grooves adjacent 
to said shank, on a side of said shank opposite 
to sakJ head, that couple with a lock collar used 



7. A lockbolt joint comprising: 

a f'rst wori^iece having a first aperture and 
coated on a skie with a sealant; 

a second workpiece having a second aperture 
and coated on a side with the sealant, tiie 
coated sMe of saki second worl9>iece being 
pressed into adjacent juxtaposition witti ttie 
coated side of saki first workpiece such ttiat ttie 
first aperture is aligned witti the second aper- 
ture; 

a hde-cleaning lockbolt Induding: 

a shank for extending through and fitting 
snugly in the first and second aperture; 
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a plurality of annular grooves adjacent to 
said shank and projecting outwardly 
beyond an uncoated surtace of said sec- 
ond workpiece; and 

5 

means for cleaning sealant that flowed 

from the coated side of said first and sec- 
ond workpiece into the first and second 
aperture; and 

10 

a lock collar swaged about said plurality of 
annular grooves, said plurality of annular 
grooves being free of the sealant applied to 
said first and second workpiece. 

IS 

8. A method for installing a lockbolt, having a head, a 
shank, a break pin area, and a pintail, and a plural- 
ity of swaging grooves, into a hole through two 
workpieces containing viscous matter to prevent 
the viscous matter from contaminating the plurality 20 
of swaging grooves, said method including the 
steps of 

installing an 0-ring around the circumference 
of the lockbolt at a point between the break pin 25 
area and a forward-most part of the pintail, the 
0-ring having an external diameter that 
exceeds the shank of the lockboH; 

coating a selected surface of each of the two 30 
worlqsieces with the viscous matter; 

pressing the selected surface of each of the 
two workpieces together, which causes excess 
amounts of the viscous matter to seep into the 35 
hole through the two workpieces; 

inserting the lockbolt into the hole; and 

scraping away most of the excess amounts of 4o 
viscous matter from the hole with the 0-ring, 
which is installed on the lockbolt. 

9. The method according to claim 9, further including 
the steps of ^ 

cleaning the viscous matter from the pintail of 
the lockbolt; 

sliding a lock collar onto the lockbolt so that it is so 
positioned over the plurality of swaging 
grooves; and 



swaging the lock collar to the swaging grooves 
of the lockbolt. ss 
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